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$(cf, [4], [12], efc)$ random walk






(1.1) $\{\begin{array}{l}\Delta^{2}u=0u=\phi,\partial^{\frac{u}{n}}\partial=\psi\end{array}$ $on\partial DinD$
$D$ 2













3, 4 Section 5
2.
$Mf$ $Lf$
(2.1) $Mf(x, y)= \frac{1}{4}(f(x+h, y+h)+f(x-h, y+h)+f(x-h, y-h)+f(x+h, y-h))$ ,
(22) $Lf(x, y)= \frac{1}{h^{2}}(l\psi f(x, y)-f(x, y))$ .
$f(x, y)$ $h$
, $i,e.,$ $0<h\ll 1$ .
2.1. $R^{2}$ $C^{2}$ $f(x, y)$
(23) $Mf(x, y)=f(x, y)+ \frac{h^{2}}{2}\Delta f(x, y)+o(h^{2})$
$\Delta$ , $i.e_{f} \Delta=(\frac{\partial}{\partial x})^{2}+(\frac{\partial}{\partial y}I^{2}\cdot$
.
$f(x+\xi, y+\eta)=f(x, y)+\xi f_{x}(x, y)+\eta f_{y}(x, y)$
(24)




$f(x+h, y+h)+f(x-h, y+h)+f(x-h, y-h)+f(x+h, y-h)$
$=4f(x, y)+2h^{2}f_{xx}(x, y)+2h^{2}f_{yy}(x, y)+o(h^{2})$
$=4f(x, y)+2h^{2}\Delta f(x, y)+o(h^{2})$
(2.1) (2.4) (2.3) 1
. (2.3) (2.2)
(2.5) $Lf(x, y)= \frac{1}{2}\triangle f(x, y)+o(1)$ .
$f(x, y)$ $C^{3}$ $o(h^{2})$ $o(1)$ $O(h^{3})$
$O(h)$
22. $R^{2}$ $u(x, y)$ $n=1,2,$ $\cdots$
(2.6) $u(x, y)=nM^{n-1}u(x, y)-(n-1)M^{n}u(x, y)+o(h^{4}) \sum_{\nu=0}^{n-1}\iota/$
$R^{2}$



















Y (2.6) $n=k+1$ I
1. 22 (2.6) $R^{2}$ $D$
$u(x, y)$ $\sqrt{2}hn<dist((x, y),$ $\partial D$ )
2. 2.1 $o(h^{4})$ $O(h^{5})$
$C^{\infty}$
2.3. $u(x, y)$ $R^{2}$ $n,$ $k=1,2,$ $\cdots$
$(n+1)u(x, y)-nMu(x, y)$
(2.12)





















$=M^{k+2}u-$ ( $n+$ $+2$ ) $h^{2}M^{k+1}Lu+(n+k+1)o(h^{4})+o(h^{4}) \sum_{\nu=n+1}^{n+k}\nu$
$=M^{k+2}u-(n+k+2)M^{k+1}(Mu-u)+o(h^{4}) \sum_{\nu=n+1}^{n+k+1}\nu$
$=(n+k+2)M^{k+1}u-(n+k+1)M^{k+2}u+o(h^{4}) \sum_{\nu=n+1}^{n+k+1}\nu$
$k$ Y (2.12) I
. 22 1 $\sqrt{2}h(k+1)<dist((x, y),$ $\partial D$ ) $R^{2}$
$D$ $u(x, y)$ (2.12)
3.
$u=u(x, y)$ (1.1) 22
$\sqrt{2}h(n+1)\leq dist((x, y))\partial D)$ $(x, y)\in D$ $n=1,2,$ $\cdots$
(3.1) $u(x, y)=(n+1)M^{n}u(x, y)-nM^{n+1}u(x, y)+O(h^{5})\sigma(n)$
$\sigma(k)$ $\sum_{\nu^{k}=0^{\mathcal{U}}}$
(3.1) $\{w_{k} : k=0,1,2, \cdots\}$
$(\Omega, \mathcal{F}_{k}, P)$ 2 , $i,e.$ ,




$= \frac{1}{4}(u(x+h, y+h)+u(x-h, y+h)+u(x-h, y-h)+u(x+h, y-h))$




$= \frac{1}{4}(Mu(x+h, y+h)+Mu(x-h, y+h)+Mu(x-h, y-h)+Mu(x+h, y-h))$
$= \frac{1}{16}(2u(x+2h, y)+u(x+2h, y+2h)+2u(x, y+2h)+u(x-2h, y+2h)$
$2u(x-2h, y)+u(x-2h, y-2h)+2u(x, y-2h)+u(x+2h, y-2h)+4u(x, y))$





$M^{k}u(x, y)= \sum_{(\xi_{k},\eta_{k})\in\overline{D}}u(\xi_{k}, \eta_{k})P[w_{k}=(\xi_{k}, \eta_{k})]=E[u(w_{k})]$
(3.1)
3.1. $u(x, y)$ (1.1) $\sqrt{2}h(n+1)\leq dist$ $((x, y),$ $\partial D$ )
$(x, y)\in D$ $n=1,2,$ $\cdots$
$u(x, y)=(n+1) \sum_{(\xi_{n},\eta_{n})\in\overline{D}}u(\xi_{n}, \eta_{n})P[w_{n}=(\xi_{n}, \eta_{n})]$
(3.4)
$-n \sum_{(\xi_{n+1},\eta_{n+1})\in\overline{D}}u(\xi_{n+1}, \eta_{n+1})P[w_{n+1}=(\xi_{n+1}, \eta_{n+1})]+O(h^{5})\sigma(n)$
$=(n+1)E[u(w_{n})]-nE[u(w_{n+1})]+O(h^{5})\sigma(n)$
(3.1)
(3.5) $u(x, y)=M^{n}((n+1)-nM)u(x, y)+O(h^{5})\sigma(n)$
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Y (3.3) $\sqrt{2}h(n+1)\leq dist((x, y),$ $\partial D$ )
$u(x, y)= \sum_{(\xi_{n},\eta_{n})\in\overline{D}}((n+1)-nM)u(\xi_{n}, \eta_{n})P[w_{n}=(\xi_{n}, \eta_{n})]+O(h^{5})\sigma(n)$
(3.6)
$= \sum_{(\xi_{n},\eta_{n})\in\overline{D}}\{((n+1)-nM)u(\xi_{n}, \eta_{n})+O(h^{5})\sigma(n)\}P[w_{n}=(\xi_{n}, \eta_{n})]$
$=E[((n+1)-nM)u(w_{n})]+O(h^{5})\sigma(n)$
(3.6)




$=$ $\sum$ $\{((n+k+1)-(n+k)M)u(\xi_{n+k}, \eta_{n+k})$
(3.7)
$(\xi_{n+k},\eta_{n+k})\in\overline{D}$
$+O(h^{5})\sigma(n+1, n+k)\}P[w_{n+k}=(\xi_{n+k}, \eta_{n+k})|w_{n}=(\xi_{n}, \eta_{n})]$
$=E[((n+k+1)-(n+k)M)u(w_{n+k})|w_{n}=(\xi_{n}, \eta_{n})]$
$+O(h^{5})\sigma(n+1, n+k)$
$\sqrt{2}h(k+1)\leq dist((\xi_{n}, \eta_{n}),$ $\partial D$ ) $k=1,2,$ $\cdots$
$P[A|B]$ $\sigma(k$ , $\sum_{\nu^{\ell}=k^{\mathcal{U}}}$








$\nu M)u(\xi_{\nu}, \eta_{\nu})+O(h^{5})\sigma(\nu)$ $\{w_{\nu}\}$ $D$ $2\sqrt 2h-$
, $i,e.$ , dist $(w_{\nu}, \partial D)<2\sqrt{2}h$
(3.6)
(3.9) $u(x, y)=E[((\tau+1)-\tau M)u(w_{\tau})]+O(h^{5})E[\sigma(\tau)]$
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$\tau$
$\partial D$ $2\sqrt{2}h-$ first hitting time , $i.e,,$ $\omega\in\Omega$
$\tau(\omega)=\{\begin{array}{l}\min\{k.dist(w_{k}(\omega),\partial D)<2\sqrt{2}h\}if\{k.dist(w_{k}(\omega),\partial D)<2\sqrt{2}h\}\neq\emptyset\inftyif\{k.dist(w_{k}(\omega),\partial D)<2\sqrt{2}h\}=\emptyset\end{array}$
$E[\tau Mu(w_{\tau})]$
$=E[ \frac{\tau}{4}(u(w_{\tau}+(h, h))+u(w_{\tau}+(-h, h))+u(w_{\tau}+(-h, -h))+u(w_{\tau}+(h, -h)))]$
$=E[\tau u(w_{\tau+1})]$
Y (3.9)
3.2. (1.1) $u(x, y)$




$d(z)$ [resp. $d(x,$ $y)$ ] $z$ [resp. $(x,$ $y)$ ] $\partial D$ , $i,e.$ ,
$d(z)= \inf\{dist(z, \zeta) : \zeta\in\partial D\}$
$[resp$ . $d(x, y)= \inf\{dist((x, y), (\xi, \eta)) : (\xi, \eta)\in\partial D\}]$ .
$z=(x, y)\in D$
$d(z)=dist(z, \wp(z))$
$[resp$ . $d(x, y)=dist((x, y),$ $\wp(x, y))]$
$\wp(z)=\wp(x, y)\in\partial D$ (1.1)
dist $(z, \partial D)\ll 1$ $z\in D$













3.2, 3.3 (1.1) stochastic numerical solution




. (3.13) stochastic numerical solution











$k\neq j$ $\tau_{k},$ $p_{k},$ $q_{k},$ $\epsilon_{k},$ $\delta_{k}$ $\tau_{j},$ $p_{j},$ $q_{j},$ $\epsilon_{j},$ $\delta_{j}$
Y (3.15) stochastic numerical solution
speed-up (3.15) Y (1.1) 1





(4.1) $X=\{(\xi, \eta) : \xi=x+h(i-j), \eta=y+h(i+j), i, j=0, \pm 1, \pm 2, \cdots\}$
$X\cross X$ $p(\xi, \eta, x, y;k),$ $k=0,1,2,$ $\cdots$ ,
:
(4.2) $p(\xi, \eta, x, y;0)=\{\begin{array}{l}1if(\xi\eta)=(x,y)0otherwise\end{array}$
$p(\xi, \eta, x, y;k+1)$
(4.3) $= \frac{1}{4}\{p(\xi+h, \eta+h, x, y;k)+p(\xi-h, \eta+h, x, y;k)$
$+p(\xi-h, \eta-h, x, y;k)+p(\xi+h, \eta-h, x, y;k)\}$ .
(4.2), (4.3) $(\xi_{n}+k, \eta_{n+k})\in X$ $n,$ $k=1,2,$ $\cdots$
$p(\xi_{n+k}, \eta_{n+k}, x, y;n+k)$
(4.4)




(4.5) $p(\xi, \eta, x, y;1)=\{\begin{array}{l}\frac{1}{4}if(\xi,\eta)=(x\pm h,y\pm h),(x\pm h,y\mp h)0otherwise)\end{array}$




$= \frac{1}{4}(u(x+h, y+h)+u(x-h, y+h)+u(x-h, y-h)+u(x+h, y-h))$
$= \sum_{(\xi_{1},\eta_{1})\in\overline{D}\cap X}u(\xi_{1}, \eta_{1})p(\xi_{1}, \eta_{1}, x, y;1)$
,
$M^{2}u(x, y)$
$= \frac{1}{4}(Mu(x+h, y+h)+Mu(x-h, y+h)+Mu(x-h, y-h)+Mu(x+h, y-h))$
$= \frac{1}{16}(2u(x+2h, y)+u(x+2h, y+2h)+2u(x, y+2h)+u(x-2h, y+2h)$
$2u(x-2h, y)+u(x-2h, y-2h)+2u(x, y-2h)+u(x+2h, y-2h)+4u(x, y))$
$=$ $\sum$ $u(\xi_{2}, \eta_{2})p(\xi_{2}, \eta_{2}, x, y;2)$ .
$(\xi_{2},\eta_{2})\in\overline{D}\cap X$
$\sqrt{2}hk\leq dist((x, y),$ $\partial D$ ) $k=0,1,2,$ $\cdots$
(4.7)
$M^{k}u(x, y)= \sum_{(\xi_{k},\eta_{k})\in\overline{D}\cap X}u(\xi_{k}, \eta_{k})p(\xi_{k}, \eta_{k}, x, y;k)$
(4.7) (3.1) 3.1 deterministic version
4.1. $u(x, y)$ (1.1) $\sqrt{2}h(n+1)\leq dist$ $((x, y),$ $\partial D$ )
$(x, y)\in D$ $n=1,2,$ $\cdots$
$u(x, y)=(n+1) \sum_{(\xi_{n},\eta_{n})\in\overline{D}\cap X}u(\xi_{n)}\eta_{n})p(\xi_{n}, \eta_{n}, x, y;n)$
(48)
$-n \sum_{(\mathcal{E}_{n+1},\eta_{n+1})\in\overline{D}\cap X}u(\xi_{n+1}, \eta_{n+1})p(\xi_{n+1)}\eta_{n+1}, x, y;n+1)+O(h^{5})\sigma(n)$
.
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$p(\xi, \eta, x, y;k),$ $k=0,1,2,$ $\cdots$ , $q(\xi, \eta, x, y;k)$ $r(\xi, \eta, x, y;k)$
:dist $((x, y),$ $\partial D$ ) $\geq 2\sqrt{2}h$ $(x, y)\in D$
(4.9) $q(\xi, \eta, x, y;0)\equiv 0$ ,
(4.10) $r(\xi, \eta, x, y;0)=\{\begin{array}{l}1if(\xi,\eta)=(x,y)0otherwise\end{array}$
(4.11) $q(\xi, \eta, x, y;k+1)=\{\begin{array}{l}\frac{1}{4}\{r(\xi+h,\eta+h,x,y\cdot.k)+r(\xi-h,\eta+h,x,y\cdot.k)+r(\xi-h,\eta-h,x,y\cdot.k)+r(\xi+h,\eta-h,x,y\cdot.k)\}0otherwiseif\sqrt{2}h\leq dist((\xi,\eta),\partial D)<2\sqrt{2}h\end{array}$
(4.12) $r(\xi, \eta, x, y;k+1)=\{\begin{array}{l}\frac{1}{4}\{)+r(\xi-h,\eta-h,x,y\cdot.k)+r(\xi+h,\eta-h,x,y\cdot.k)\}ifdist((\xi)\eta),\partial D)\geq 2\sqrt{2}h0otherwise\end{array}$
(4.7) (3.5) $\sqrt{2}h(n+1)\leq dist((x, y),$ $\partial D$)
(4.13)
$u(x, y)= \sum_{(\xi_{n},\eta_{n})\in\overline{D}\cap X}((n+1)-nM)u(\xi_{n}, \eta_{n})p(\xi_{n}, \eta_{n}, x, y)n)+O(h^{5})\sigma(n)$
.
- $\sqrt{2}h(n+1)\leq dist$ $((x, y),$ $\partial D)$ ,
$p(\xi_{n}, \eta_{n}, x, y;n)$
(4.14)
$=\{\begin{array}{l}q(\xi_{n},\eta_{n},x,y.\cdot n_{if\sqrt{2}h\leq dist((\xi_{n},\eta_{n}),\partialD)})<2\sqrt{2}hr(\xi_{n},\eta_{n)}x,y\cdot.n)ifdist((\xi_{n},\eta_{n}),\partial D)_{\prime}\geq 2\sqrt{2}h0otherwise\end{array}$
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$(4.9)-(4.12)$
$u(x, y)= \sum_{(\xi_{n},\eta_{n})\in\overline{D}\cap X}((n+1)-nM)u(\xi_{n}, \eta_{n})q(\xi_{n}, \eta_{n}, x, y;n)$
(4.15)
$+ \sum_{(\xi_{n},\eta_{n})\in\overline{D}\cap X}((n+1)-nM)u(\xi_{n)}\eta_{n})r(\xi_{n}, \eta_{n}, x, y;n)$
$+O(h^{5})\sigma(n)$
dist $((\xi_{n}, \eta_{n}),$ $\partial D$ ) $\geq 2\sqrt{2}h$ 2.3 (4.7) $\sqrt{2}h(k+1)\leq dist$




$= \sum_{(\xi_{n+k},\eta_{n+k})\in\overline{D}\cap X}((n+k+1)-(n+k)M)u(\xi_{n+k}, \eta_{n+k})p$
( $\xi_{n+k},$ $\eta_{n+k},$ $\xi_{n},$ $\eta_{n}$ ; k)
(4.16) $+O(h^{5})\sigma(n+1, n+k)$
$= \sum_{(\xi_{n+k},\eta_{n+k})\in\overline{D}\cap X}((n+k+1)-(n+k)M)u(\xi_{n+k}, \eta_{n+k})q$
( $\xi_{n+k},$ $\eta_{n+k},$ $\xi_{n},$ $\eta_{n}$ ; k)




(4.4) (4.14) $n=1,2,$ $\cdots$
$u(x, y)= \sum_{(\xi,\eta)\in\overline{D}\cap X}\sum_{\nu=1}^{n}((\nu+1)-\nu M)u(\xi, \eta)q(\xi, \eta, x, y;\nu)$
$(4.17)$








4.2. (1.1) $u(x, y)$ $n=1,2,$ $\cdots$
$u(x, y)= \sum_{(\xi,\eta)\in\overline{D}\cap X}\sum_{\nu=1}^{n}((\nu+1)-\nu M)u(\xi, \eta)q(\xi, \eta, x, y;\nu)$
$(4.19)$
$+ \sum_{(\xi,\eta)\in\overline{D}\cap X}(O(1)+O(h^{2})n)r(\xi, \eta, x, y;n)$
$+O(h^{5})\sigma(n)$
$\mu(\xi, \eta)$
(4.20) $\mu(\xi, \eta)=\phi(\wp(\xi, \eta))+d(\xi, \eta)\psi(\wp(\xi, \eta))$
(3.11)
(4.21) $u(\xi, \eta)-\mu(\xi, \eta)=O(d^{2}(\xi, \eta))$
$\sqrt 2$ $\leq$ dist $((\xi, \eta),$ $\partial D$ ) $<2\sqrt{2}h$ $q(\xi, \xi, x, y;\nu)=0$
(4.21)
$((\nu+1)-\nu M)u(\xi, \eta)q(\xi, \eta, x, y;\nu)$
$=((\nu+1)-\nu M)\mu(\xi, \eta)q(\xi, \eta, x, y;\nu)+O(h^{2})\nu q(\xi)\eta,$ $x,$ $y;\xi$ )
4.3. $u(x, y)$ (1.1)
$\sum$ $((\nu+1)-\nu M)u(\xi, \eta)q(\xi, \eta, x, y;\nu)$
$(\xi,\eta)\in\overline{D}\cap X\nu=1$
(4.22) $= \sum_{(\xi,\eta)\in\overline{D}\cap X}\sum_{\nu=1}^{n}((\nu+1)-\nu M)\mu(\xi, \eta)q(\xi, \eta, x, y;\nu)$
$+ \sum_{(\xi,\eta)\in\overline{D}\cap X}\sum_{\nu=1}^{n}O(\text{ ^{}2})\nu q(\xi, \eta, x, y;\nu)$ .
4.2 4.3 deterministic numerical solution
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4.1. $u(x, y)$ $(1_{f}1)$
$u(x, y)= \sum_{(\xi,\eta)\in\overline{D}\cap X}\sum_{\nu=1}^{n}((\nu+1)-\nu M)\mu(\xi, \eta)q(\xi, \eta, x, y;\nu)$
(4.23)
$\sum_{(\xi,\eta)\in\overline{D}\cap X}\sum_{\nu=1}^{n}+O(h^{2})\nu q(\xi, \eta, x, y)\nu)$






$- \frac{\nu}{4}$ ($\mu(\xi+$ , $\eta+$ )+\mbox{\boldmath $\mu$} $(\xi-h,$ $\eta+h)\mu(\xi-h,$ $\eta-h)+\mu(\xi+h,$ $\eta-h)$ )
(4.20) $((\nu+1)-\nu M)\mu(\xi, \eta)$ explicit
Y $(4.9)-(4.12)$ $q(\xi, \eta, x, y, ; \nu)$ $r(\xi, \eta, x, y, ; \nu)$
5.
ibftibit va $\overline{T}^{*}$
(5.1) $\{\begin{array}{l}\Delta^{2}u=0u=\phi,\frac{\partial u}{\partial n}=\psi\end{array}$ $on\partial DinD$
3.1, 4.1 :
$D=\{(x, y) : \sqrt{(x-05)^{2}+(y-05)^{2}}<0.5\}$ ,
$\phi(x, y)=0.7-0.5^{3}$ , $\psi(x, y)=0.5$ .
(5.2) $u(x, y)=0.7-0.5((x-0.5)^{2}+(y-0.5)^{2})$
29
3.1 (3.13) (5.1) 3.1 (5.1)
. Y (3.12)
$\delta>0$ $\epsilon=2\sqrt{2}\delta$ $N$ $L$
‘ 1 $(x, y)\in$ { $(\xi,$ $\eta)$ : dist $((\xi,$ $\eta),$ $\partial D)\geq\epsilon$ }
5 $e_{1},$ $e_{2},$ $p_{1},$ $p_{2}$ $l$ :
(5.3) $e_{1}$ $:=0,$ $e_{2}$ $;=0,$ $p_{1}$ $:=0,$ $p_{2}$ $:=0\ell:=0$ .
(5.4) $(\xi_{0}, \eta_{0})=(x, y),$ $\{\begin{array}{l}P[(\xi_{k+1},\eta_{k+1})=(\xi_{k},\eta_{k})+(\pm\delta,\pm\delta)]=\frac{1}{4}P[(\xi_{k+1},\eta_{k+1})=(\xi_{k},\eta_{k})+(\pm\delta,\mp\delta)]=\frac{1}{4}\end{array}$
$(\xi_{k}, \eta_{k}),$ $k=0,1,2,$ $\cdots,$ $N$ $n$ : $\{k\leq$
$N$ : disl $((\xi_{k,\eta_{k}}), \partial D)<\epsilon$ , dist $((\xi_{k+1\eta_{k+1}}), \partial D)<\epsilon$ } $\neq\emptyset$
(5.5) $n= \min\{k\leq N$ : dist $((\xi_{k}, \eta_{k}),$ $\partial D$ ) $<\epsilon$ , dist $((\xi_{k+1}, \eta_{k+1}),$ $\partial D$ ) $<\epsilon\}$ ,











$d(x, y)$ $(x, y)$ $\partial D$ $\wp(x, y)$ $\partial D$
dist $((x, y),$ $(\tilde{x},\tilde{y}))=d(x, y)$ $\ell<L$
$(5.4)-(5.6)$
(5.7) $u(x, y) \sim\frac{e_{1}}{p_{1}}-\frac{e_{2}}{p_{2}}$
4.1 (4.24) (5.1) 4.1 averaging
method ( $i.e’$ ’ difference method) (4.29)
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$N$ $L$ $\epsilon=2\sqrt{2}/N$
$x_{i}=i/N$ $y_{j}=j/N$ $p_{ij},$ $q_{ij}$ , $i,$ $j=0,1,$ $\cdots,$ $N$




if $(i, j)=(\gamma(x), \gamma(y))$
(5.8) $0$ otherwise ,




$[\beta]$ $\beta$ $p_{ij},$ $q_{ij},$
$P$
: dist $((x_{i}, y_{j}),$ $\partial D$ ) $\geq\epsilon$ $(i-\gamma(x))\equiv(j-\gamma(y))\equiv\ell$ (mod 2)
$q_{ij}$ $:=q_{ij}- \frac{p_{ij}}{4}$ ,
$q_{i+1j+1}$ $:=q_{i+1j+1}+ \frac{p_{ij}}{2}$ ,
$q_{i-1j+1}$ $:=q_{i-1j+1}+ \frac{p_{ij}}{2}$ ,
$q_{i-1j-1}$ $:=q_{i-1j-1}+ \frac{p_{ij}}{2}$ ,
$q_{i+1j-1}$ $:=q_{i+1j-1}+ \frac{p_{ij}}{2}$ ,
$q_{i+2j}$ $;=q_{i+2j}- \frac{p_{ij}}{8}$ ,
$q_{ij+2}$ $:=q_{ij+2}- \frac{p_{ij}}{8}$ )
(5.10)
$q_{i-2j}$ $:=q_{i-2j}- \frac{p_{ij}}{8}$ ,
$q_{ij-2}$ $:=q_{ij-2}- \frac{p_{ij}}{8}$ ,
$q_{i+2j+2}$ $:=q_{i+2j+2}- \frac{p_{ij}}{16}$ ,
$q_{i-2j+2}$ $:=q_{i-2j+2}- \frac{p_{ij}}{16}$ ,





$l$ 1 , $i.e.$ ,
$i,$ $j$
$p_{ij}$ $:=q_{ij}$ )





$\{\phi(\wp(x_{i}, y_{j}))+d(x_{i}, y_{j})\psi(\wp(x_{i}, y_{j}))\}p_{ij}$
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